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Cellulose 1a polymer hitu co pho bién nhat trén Trai dat va la thanh phan chinh trong phe

Ngay nhén: 02/03/2026 A A A A R N £ N L A x
thai nong nghiép, gdy 6 nhiem mdi truong néu khong dugce xtr Iy. Nghién ctru nay nham
Ngay hoan thién: 18/03/2026 phan 14p va tuyén chon vi khuan phan giai cellulose tir dat khu vuon duge liéu Trudng
Ngay chép nhan: 27/03/2026 Pai hoc Lwong Thé Vinh. Tong sé 87 ching vi‘khuén dugc phan 1ap trén moi truong
o CMC (carboxymethyl cellulose) agar. Sang loc bang phuong phap nhuém Congo red xac
Ngay dang: 31/03/2026 dinh 15 ching (17,2%) c6 chi sé phan giai HC > 1,5, trong d6 12 chung duoc tinh sach.

g phan g g g

. 3 Dua trén hinh thai, nhuém Gram va dic diém sinh hoa, 7/8 chung tuyén chon thudc chi
g}?: KHPA ul Bacillus (truc khudn Gram duong, sinh ndi bao tir, catalase duong, oxidase 4m), mot
B a?:lill I%llsa 1 cetiuiose, ching (LTV-C10) mang dic diém xa khuan (dang soi phan nhanh, oxidase dwong, khong
CMCasé, di dong). Di’nh lrong CMCase bang phuong phég DNS cho thay ching LTV-C6 dat hoat
Congo red, tinh cao nhat (27,31 + 1,22 U/mL sau 48 gi0), tiép dén la LTV-C2 (23,70 + 1,05 U/mL)
Vuon duoc liéu. va LTV-C14 (16,43 + 0,72 U/mL). Thoi gian nuéi cdy tdi vu 13 48 gid. Chung LTV-C6

phan 1ap tir dat dudi tan cdy bach dan co hoat tinh phan giai cellulose manh va 6n dinh
nhét, 12 mg vién tiém ning cho xir Iy phé thai nong nghiép va san xuit phan bon hitu co
vi sinh.
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ARTICLE INFO ABSTRACT
) Cellulose is the most abundant organic polymer on Earth and a major component of
Received: Mar 02, 2026 . . . .. .
agricultural waste, causing environmental pollution if not properly treated. This study
Revised: Mar 18, 2026 aimed to isolate and select cellulose-degrading bacteria from the soil of the medicinal plant
Accepted: Mar 27, 2026 garden at Luong The Vinh University. A total of 87 bacterial strains were isolated on CMC
published: Mar 31, 2026 (carboxymethyl cellulose) agar. Screening using the Congo red staining method identified
15 strains (17.2%) with a hydrolysis capacity (HC) > 1.5, of which 12 strains were
KEYWORDS purified. Based on morphology, Gram staining, and biochemical characteristics, 7 out of
Cellulose degradation, ' . ' g . ’ .
Bacillus 8 selected strains belonged to the genus Bacillus (Gram-positive rods, endospore-forming,
cM Case: catalase-positive, oxidase-negative), while one strain (LTV-C10) exhibited actinobacterial
Congo re’ d characteristics (filamentous branching, oxidase-positive, non-motile). Quantitative

analysis of CMCase activity using the DNS method showed that strain LTV-C6 achieved
the highest activity (27.31 = 1.22 U/mL after 48 hours), followed by LTV-C2 (23.70 *
1.05 U/mL) and LTV-C14 (16.43 + 0.72 U/mL). The optimal cultivation time for enzyme
activity was 48 hours. Strain LTV-C6, isolated from soil under the eucalyptus canopy,
exhibited the strongest and most stable cellulolytic activity, making it a potential candidate
for agricultural waste treatment and bio-organic fertilizer production.

Medicinal plant garden .
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1. Pat van dé

Cellulose 12 mgt polysaccharide mach thing duoc céu
tao tir cac don vi D glucose lién két v6i nhau bang lién két p
1,4 glycoside, 1a thanh phéan c4u tric chinh ciia thanh té bao
thye vt va 1 ngudn tai nguyén tai tao v tan (Salwan &
Sharma, 2020). M&i nam, sinh khéi tir quang hop tao ra
khoang 10" tAn vat chat kho, trong d6 cellulose chiém hon
mot nira. Lugng cellulose khong 16 nay vira 1a ngudn tai
nguyén quy gia, vira tao ra ap luc 16n 1én méi truong néu
khong dugce xir Iy dung cach (Gupta va cong su, 2012).

Tai Viét Nam, nén kinh té néng nghiép chiém ty trong
16m, kéo theo lwong phé thai giau cellulose nhu rom ra, than
ciy ngd, bd mia, vo triu va ddc biét 1a phu pham tir cay chudi
1én t6i hang chyc triéu tin m&i nam (Vi Huynh Huong va
cong su, 2025; Tran Van Diing va cong su, 2021). Phan 16n
phé thai nay bi dt bo hodc virt bo giy 6 nhidm méi truong
nghiém trong. Pac biét, lwgng canh kho, 14 rung tich tu dudi
tan rimg 12 mot trong ba nguyén nhan chinh din dén chay
rimg, gdy thiét hai 16n vé nguoi, tai san va hé sinh thai. Trong
bdi canh do, viée su dung vi sinh vét dé phén giai cellulose
duogc xem 1a giai phap sinh hoc bén vitng, than thién véi moi
trudng (Trﬁn Kim Thoa va cong sy, 2024; Tran Vin Diing
va cong su, 2021).

H¢ enzyme cellulase ctia vi sinh vat bao gém ba thanh
phan chinh: endoglucanase (cit ngiu nhién cac lién két bén
trong mach cellulose), exoglucanase (cit tir ddu mach giai
phong cellobiose) va B glucosidase (thily phan cellobiose
thanh glucose) (Salwan & Sharma, 2020). Cac vi sinh vat
phan giai cellulose da dugc phan 1ap tir nhiéu ngudn sinh thai
khac nhau nhu rudt con trung (Gupta va cong sy, 2012), rudt
giun dat (Tran Kim Thoa va cong su, 2024), rac thai hiru co
d6 thi (Tran Vin Diing va cong sy, 2021), dit trong chudi
(Vi Huynh Huong va cong su, 2025). Trong d6, chi Bacillus
luén duoc ghi nhan 1a chi chiém wu thé nho kha nang sinh
nodi bao tir, sinh truéng nhanh va tiét enzyme manh (Tran
Kim Thoa va cdng sy, 2024; Vii Huynh Huong va cong su,
2025).

Tuy nhién, vuon dugc liéu voi hé sinh thai déc thu, noi
¢6 sy tich tu 1au dai cia cac loai la cay, than cay dugc li€u,
12 mot ngudn phan lap vi khuan phan giai cellulose ban dia
con rat it dwoc khai thac. Truong Pai hoc Lwong Thé Vinh
s¢ hitu mdt khu vuon dugc liéu c6 dién tich khoang 2.000 m?
v6i nhiéu loai cay nhu tram, bach dan, hung qué, tia to, sa,...
tao ra mot “kho gene” vi sinh vat quy gia. Vi vay, nghién ctru
nay dugc thuc hién véi cac muc tiéu: (1) phan 1ap vi khuén
tir dat vuon dugc lidu trén moi truong CMC; (2) sang loc kha
ning phan giai cellulose bang phuong phap nhuém Congo
red; (3) dinh danh so bo cc chung tuyén chon dwa trén hinh
thai va sinh hoa; (4) dinh luong hoat tinh CMCase bing
phu(mg phap DNS; (5) lua chon ching c6 hoat tinh manh
nhit dé dé xuét ung dung.

2. Vit liéu va phwong phap nghién ciru
2.1. Pia diém va thoi gian

Mau dit duoc thu tai Khu vuon duoc lidu Truong Dai
hoc Lwong Thé Vinh vao thang 12/2025. Céc thi nghiém
phén lap, tuyén chon, dinh danh so bd va dinh lugng enzyme
duogc thyc hién tai Phong Thi nghiém Truong Dai hoc Luong
Thé Vinh tir thang 12/2025 dén thang 3/2026.
2.2. Thu méu dit

Nam diém thu miu duge chon dai dién cho cac khu vuc
khéc nhau trong vuon: M1 (dudi tan cdy tram — dét toi xdp,
nhié¢u mun, 16p 14 kho day); M2 (duéi tan cay bach dan — dét
h(n chat, mun trung binh); M3 (khu vuc trong hung qué — dat
am, nhiéu ré to); M4 (khu vuc trong tia to — dét rat toi xop,
mau md); M5 (khu vuc trong sa — dat hoi kho, nhiédu cat). Tai
mdi diém, sau khi loai b6 16p thuc vt bé mit (2-3 cm), ldy
khoang 200 g d4t & d6 sau 5-10 cm cho vao tdi nilon vé tring.
Mau dugc bao quan trong thing da va chuyén vé phong thi
nghiém trong vong 24 gid, bao quan & 4°C cho dén khi phan
lap.

2.3. Moi trwong va héa chit

Mbi truong CMC ran (dung dé phan lap va tinh sach):
CMC (Sigma Aldrich, USA) 10,0 g; NaNOs 2,0 g; K:HPO4 1,0
g; MgS04-7H20 0,5 g; KCI1 0,5 g; cao ndm men 0,5 g; thach
15,0 g; nude cAt 1000 mL; pH 7,0 (Trfin Kim Thoa va cdng sy,
2024).

Méi truong CMC long (nudi cdy thu dich enzyme):
Thanh phan tuong ty nhung khong c6 thach.

Thudc thir DNS: Pha theo Miller (1959): hoa tan 1 g DNS
trong 20 mL NaOH 2M, thém 30 g Na K tartrate, dinh mirc
dén 100 mL, bao quan & 4°C.

Dung dich Congo red 0,1% va NaCl 1M dung trong sang
loc.

2.4. Phén Igp vi khuin

Can 10 g dét cho vao 90 mL nudc mudi sinh 1y vo tring
(NaCl10,9%), lic 150 vong/phit trong 30 phut. Pha lodng thanh
day 10! dén 10-5. Hat 0,1 mL dich & cac do pha lodng 1073,
1074, 10 cdy trai 1én dia thach CMC. U ¢ 37°C trong 48-72
gio. Cac khuan lac khac nhau vé hinh thai dugc cdy ria tinh
sach va bao quan trén dng thach nghiéng CMC & 4°C.

2.5. Sang loc khd néng phén gidi cellulose bang Congo red

Céc ching thuan duoc ciy chim diém 1én dia CMC agar,
11 37°C/48h. P) dung dich Congo red 0,1% ngip bé mat dia,
dé 15 phut, sau d6 thay bang NaCl 1M, dé 15-20 phit cho dén
khi xuat hién vong phan giai. Po duong kinh vong phan giai
(D) va dwong kinh khuan lac (d). Chi s6 HC = D/d. Chung c6
HC > 1,5 dugc coi la ¢6 hoat tinh phan giai cellulose tbt (Trﬁn
Kim Thoa va cOng su, 2024).

2.6. Dinh danh so b

Quan sat hinh thai khuén lac (mau sdc, hinh dang, bo, d6
n6i). Nhuoém Gram theo quy trinh chuan (Tran Kim Thoa va
cong su, 2024). Thir nghiém sinh héa: catalase (nhé H202 3%
1én khuén lac, xuét hién bot khi 1 dwong tinh), oxidase (ding
que tim ldy khuén lac cha 1én gidy thir oxidase, xudt hién mau
xanh tim trong 10 30 gidy la duong tinh), kha nang di dong
(cAy dam sdu vao mdi truong semisolid 0,4% agar), 1én men
glucose (mdi truong CMC 10ng bd sung 1% glucose, c6 éng
Durham, sinh acid lam ddi mau moi trudng, sinh gas tao bot
trong 6ng Durham) (Vii Huynh Huong va cong su, 2025; Tran
Van Diing va cong su, 2021).

2.7. Dinh lwong hoat tinh CMCase bing phwong phip DNS

Xay dung dudng chuin glucose Pha day glucose chuin
ndng d6 0 1,0 mg/mL. Cho 1 mL mdi nong d6 + 3 mL DNS,
dun s6i cach thuy 5 phut, 1am ngudi, do ODss. Phuong trinh
hoi quy: y = 1,856x + 0,021 (R = 0,999).

Chuén bi dich enzyme tho: Nudi cdy ching trong 50 mL
mdi truong CMC 1ong (binh 250 mL), lic 150 vong/phut &
37°C. Thu dich & cac thoi diém 24, 48, 72, 96 gio, ly tim
10.000 vong/phut, 10 phut, 4°C, thu dich nbi.
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Xéc dinh hoat tinh: Cho 0,1 mL dich enzyme + 0,9 mL
CMC 0,5% pha trong dém phosphate 0,05M (pH 7,0). U
50°C/30 phat. Thém 3 mL DNS, dun s6i 5 phtt, do ODsao.
Mau dbi ching thém DNS trudce khi cho enzyme. Hoat tinh
CMCase (U/mL) dugc tinh dva trén duong chudn glucose,
v6i 1 U 1a lugng enzyme gidi phong 1 umol glucose mdi
phat.

2.8. Xir Iy 56 liéu théng ké

Thi nghiém dugc lap lai 3 lan doc lap. Két qua trinh bay
duéi dang trung binh + d6 1éch chuén (SD). So sanh sy khac
biét bang phan tich phuong sai mot yéu t& (One way
ANOVA) va kiém dinh Tukey’s HSD v&i mirc ¥ nghia o =
0,05 trén phin mém SPSS 20.0.

3. Két qua
3.1. Phén lgp vi khuin

Sau 48 - 72 gio nudi cdy, trén cac dia CMC agar xudt
hién nhiéu khuén lac v6i hinh thai da dang. Mat d6 vi khuin
hiéu khi tong s6 dao dong tir 2,98 x 105 CFU/g dén 4,08 x
105 CFU/g d4t kho ¢ d6 pha lodng 1072, trong d6 diém M4
(tia t6) c6 mat do cao nhét, diém M2 (dud6i tan bach dan) co
mat do thép nhét. Téng cong, dya trén sy khac biét vé hinh
thai khuan lac, da phan 1ap va luu gitt duoc 87 chung vi
khuén.

3.2. Sang lpc bang Congo red

Trong s6 87 ching kiém tra, c6 15 chung (17,2%) tao
vong phan giai ro rét sau nhuom Congo red. Bang 1 trinh bay
chi s6 HC ciia 12 chung ¢6 HC > 1,5 dugc chon dé tinh sach
va nghién ctru tiép. Pang chu ¥, ching LTV-C6 (tir M2) ¢6
chi s6 HC cao nhét (3,73), tiép dén 1a LTV C2 (tr M1, HC =
3,00). Cac chung con lai c6 HC dao dong tir 1,50 dén 2,25.
Ba chung ¢6 HC cao nhat (LTV-C2, LTV-C6, LTV-C14)
dugc chon dé theo ddi dong hoc enzyme.

Bang 1. Chi s6 phan glal (HC) ciia cac chiing vi
khuén tuyen chon

}),lro'ng Puwong

Kinh 1 ioh
Mai s6 | Ngudn | vong 2 HC = Panh

. z N khuan .,
ching | goc phan D/d gia
lacd

giai D (mm)

(mm)
LTV- 105+ |70+ |150+
c1 ML o5 0.2 0,08 ¥
LTV- | vy 180+ |60+ 300+ |
Cc2 0,8 0,1 0,15
LTV- 120+ |65+ |185+
c3 ML~ o6 0.2 0,10 ™
LTV- | 1o 140+ |70+ [200% |
C4 0,7 0,2 0,11
LTV- 205+ |55+ |373%
Cc6 M2 110 01 0,19 Tt
LTV- | g 130+ |60+ [217% |
C7 0,6 0,1 0,12

D,u'o‘ng Puwong

Kinh = inh
Mai sé | Nguon | vong 2 HC = Panh

. ) A khuan .
ching | goc phén D/d gia
lacd

giai D (mm)

(mm)
LTV- 160+ |75+ 2,13+
cio  |™M og 0,3 o1 |
LTV- M5 135+ |60 2,25+ ot
Cl4 0,7 0,1 0,12

Ghi chu: S6 liéu 1a TB + SD (n=3). (+) HC 2,0-
3,0; (+++) HC > 3,0.
3.3. Dinh danh so bj

Két qua dinh danh so b duoc trinh bay & Bang 2. Bay
trén tam chung (87,5%) ¢6 dic diém dién hinh cia chi Bacillus:
té bao hinh que, Gram duong, sinh ndi bao tir, catalase duong
tinh, oxidase &m tinh, di d6ng duong tinh, 1én men glucose sinh
acid va thudng sinh gas. Riéng ching LTV-C10 c6 hinh thai
s¢i phan nhanh, Gram duong nhung khong sinh ndi bao tu,
oxidase duong tinh, khong di dong, dic diém cua xa khuan (chi
Streptomyces hoéc chi lién quan).

Bang 2. Pic diém hinh thai va sinh héa ciia cac
chiing tuyén chon

Lén
< Chi
Hinh  [N§i . . men
_ Nhuom AR Cata | Oxid |Di dinh
Ma so dang té|bao . gluco
Gram N B lase |ase |dong danh
bao it se .
so' bo
(gas)
LTV Hinh *
+ : Co |+ - |+ (c6 |Bacillus
-C2 que
gas)
LTV Hinh ) . .
+ que [Co |+ - |+ (c6 |Bacillus
-C6 ,
(16n) gas)
Hinh + Xa
LTV|, soi  [Kho |, |, | |(kho khuan
-C10 phan |ng ng |(Strepto
nhanh gas) [myces)
LTV Hinh *
+ M lco |+ - |+ (c6 |Bacillus
-Cl4 que
gas)

3.4. Dinh lwgng hoat tinh CMCase

Hoat tinh CMCase ctia 8 chung sau 48 gid nudi cdy dugc
trinh bay ¢ Bang 3. Chung LTV C6 c6 hoat tinh cao nhét, dat
27,31 £ 1,22 U/mL, khac biét c6 ¥ nghia thong ké (p < 0,05)
s0 voi tit ca cac chung con lai va ching ddi chimg Bacillus
subtilis (11,82 + 0,55 U/mL). Ching LTV-C2 dung thu hai
(23,70 £ 1,05 U/mL), ching LTV-C14 dtng tht ba (16,43 £
0,72 U/mL). Chung xa khuin LTV-C10 c6 hoat tinh thip nhét
(10,21 + 0,44 U/mL).
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Bang 3. Hoat tinh CMCase ciia cac ching vi khuin
tuyén chon sau 48 gié nudi cay

Mai sé oD Glucose CMCase
chiing o (mg/mL) (U/mL)
0,456 + 0,231 + )
LTV-C1 G001 Goe  |1281£061
0,823 + 0,427 + )
LTV-C2 0,035t Gotor | 23:70% 105
0,389 + 0,195 + .
LTV-C3 0018 Cotor | 10.82%055
0,512 + 0,261 + .
LTV-C4 0,004 Cole | 1448%067
0,945 + 0,492 + .
LTV-C6 0,042 Goppe | 2TA1E1L22
0,421 + 0,212 +
- ' ' de
LTV-C7 0,010t oot | 11.77%056
0,367 + 0,184 + .
LTV-C10 0016 Cooge | 10:21%044
0,578 + 0,296 + .
LTV-C14 0,026 Gotas | 1643%0.72
sBLibtilis 0,423 + 0,213+ 1) o 1 0,550
d d 9 b
®0) 0,020 0,010

Ghi chii: S6 liéu 1a TB + SD (n=3). Céc chit cai khac
nhau trong cling mot cot chi sy khac biét co ¥ nghia thong
ké (p< 0,05)

3.5. Anh hwong ciia thoi gian nuéi cdy dén hoat tinh
CMCase

Déi véi ba chung c¢6 hoat tinh cao nhéat (LTV-C2, LTV-
C6, LTV-C14), hoat tinh CMCase dugc xac dinh ¢ cac thoi
diém 24, 48, 72 va 96 gio (Bang 4). Ca ba chung déu dat hoat
tinh cuc dai sau 48 gid nudi cy, sau d6 giam dan ¢ 72 gio
va 96 gio. Ching LTV-C6 ludn duy tri hoat tinh cao nht tai
tat ca cac thoi diém so véi hai chung con lai.

Bang 4. Hoat tinh CMCase (U/MI) theo thoi gian
nudi ciy

Thoi
gian LTV-C2 LTV-C6 LTV-C14
(gi0)
24 [1542+0,78 [18,65+0,922 | 11,28+ 0,58
48 23,70+ 1,050 27,31+ 1,22 16,43 +0,72°
72 R1,85+£0,96° 25,74+ 1,15 | 15,86+ 0,68¢

Thoi
gian LTV-C2 LTV-C6 LTV-C14
(gi0)

96 18,93 £0,84¢ 22,16+ 1,02¢|13,57 + 0,62¢

Ghi chit: S6 lidu 1a TB + SD (n=3). Céc chit cai khac nhau
trong cing mot cot chi sy khac biét co ¥ nghia thong ké (p<
0,05).

4. Thao luin

Mat d6 vi khuan hiéu khi tong sb trong dat vuon dugc
liéu (tir 2,98 x 105 dén 4,08 x 105 CFU/g) twong dwong hodc
cao hon so véi cac nghién ctru trén dat canh tic mau md khac
(Trﬁn Vian Diing va cong sy, 2021; Vi Huynh Huong va cdng
su, 2025). Diém M4 (tia t0) c6 mat do cao nhit, c6 thé giai
thich do hé ré phat trién manh, tiét ra nhidu chét hitu co
(exudates) va tan du thuc vat giau dinh dudng, thiic day su phat
trién cua vi sinh vat ving r& (Salwan & Sharma, 2020) Nguoc
lai, dudi tan cay bach dan (M2), 16p 14 kho cé the chura cac hop
chat thir cap nhu tannin, tinh dau e ché mot sé nhom vi sinh
vat, dan dén mat do thap hon.

Ty 1¢ chiing phan giai cellulose trong tong s6 chung phan
1ap duoc (17,2%) phi hop v6i cac nghién ciru trude day (Tran
Kim Thoa va cong su, 2024; Vii Huynh Huong va cong su,
2025). Phuwong phap nhuém Congo red da ching minh 1a cong
cu sang loc nhanh va dang tin cay, khi cac ching c6 chi s6 HC
cao (nhu LTV-C6, HC = 3,73) ciling c¢6 hoat tinh CMCase cao
nhéit trong dinh lugng (Gupta va cong sy, 2012; Tran Kim
Thoa va cong sy, 2024).

Su chiém wu thé cta chi Bacillus (7/8 ching) hoan toan
phtl hop v6i cac cong b trong nude va qudc té (Tran Kim
Thoa va cong su, 2024; Vii Huynh Huong va cong sy, 2025;
Salwan & Sharma, 2020). Kha ndng sinh ndi bao tir gitp
Bacillus ton tai va thich nghi cao trong diéu kién méi trudng
thay d6i. Sy hién dién ctia xa khudn (LTV-C10) 1a mot tin hiéu
dang ch ¥, vi xa khudn khong chi phén giai cellulose ma con
1a ngudn san xuét nhiéu hop chat khang sinh quy gia (Salwan
& Sharma, 2020; Tran va cong su, 2024). Hoat tinh CMCase
thip cua LTV-C10 sau 48 gid ¢6 thé do xa khuén sinh trudng
cham hon vi khuén; cac nghién ctru sau hon véi thoi gian nuoi
cdy dai hon (5 7 ngay) c6 thé cho két qua kha quan hon.

Hoat tinh CMCase cta chung LTV-C6 (27,31 U/mL) la
rét cao so voi nhiéu nghién ctru trong nude. Gia tri ndy twong
duong voi ching Bacillus amyloliquefaciens NT20 (khoang
28,2 U/mL sau quy déi) phan lap tir rudt giun dat (Tran Kim
Thoa va cong sy, 2024) va cao hon nhiéu chung phéan lap tir
cac ngudn khac. Thoi gian dat hoat tinh cuc dai & 48 gid 1a phu
hop vai quy luat sinh truéng ctia vi khuan: pha logarit (24 gio)
tap trung cho sinh truéng, pha can bang (48 gi®) bit diu san
sinh manh enzyme ngoai bao dé thich nghi v&i su can kiét dinh
dudng (Vi Huynh Huong va cong su, 2025; Trin Kim Thoa
va cong sy, 2024). Su suy giam hoat tinh sau 48 gid c6 thé do
can kiét dinh dudng, tich liy san phdm (glucose, cellobiose)
gdy trc ché nguoc, thay déi pH méi trudng hodc do protease
phan giai enzyme (Gupta va cong su, 2012).

Pic biét, hai chung manh nhét (LTV-C6 va LTV-C2)
duogc phan lap tir dat dudi tan cay than gd (bach dan va tram),
noi c¢6 16p tham muc day, 1au nam. Piéu nay cho thiy cac hé
sinh thai nay da chon loc ty nhién nhitng ching vi khuan ¢
hoat tinh cellulase rat manh, thich nghi véi viéc phan huy vat
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li¢u giau lignin cellulose. Py 1a nhitng ing vién 1y tudéng
cho céc tmg dung xir Iy phé thai néng nghiép tai dia phuong.
5. Két luin va khuyén nghi

5.1. Két lugn

Tir két qua nghién ctru, chiing toi rit ra cac két luan sau:

1. Pi phan lap dugc 87 ching vi khuan tir dat khu
vuon duoc liéu Trudng Pai hoc Luong Thé Vinh. Mat do vi
khuan hiéu khi tong s6 dao dong tir 2,98 x 10° dén 4,08 x 10°
CFU/g.

2. Bang phuong phap nhuém Congo red, di sang loc
dugc 15 chung (17,2%) c6 kha nang phan giai cellulose voi
chi s6 HC > 1,5. 12 ching dugc chon dé tinh sach va nghién
clru sau.

3. Ching LTV-C6 (tr M2, dudi tan bach dan) c6 chi
s6 HC cao nhat (3,73), tiép dén 1a LTV-C2 (HC = 3,00).

4. Pinh danh so bo cho thidy 7/8 chung thudc chi
Bacillus (tryc khuin Gram duong, sinh ndi bao tir, catalase
(+), oxidase (-)), mot chung (LTV-C10) 14 xa khuén dang
SOl.

5. Pinh lugng CMCase cho thiy chung LTV-C6 c6
hoat tinh cao nhét, dat 27,31 + 1,22 U/mL sau 48 gi0 nuodi
cdy, khéc biét c6 y nghia so vdi cac chung con lai va ching
d6i chimg.

6. Thoi gian nudi cy t6i uu cho san sinh cellulase ctia
cac ching 1a 48 gio.

7. Ching LTV-C6 1a tng vién tiém ning nhit dé phat
trién ché phdm sinh hoc xtr Iy phé thai giau cellulose va san
xuét phan bon hitu co.
5.2.Khuyén nghj

Tur nhitng két qua dat dugc va han ché cta nghién ciru,
chiing t61 dé xudt cac hudng nghién ctru tiép theo:

1. Dinh danh chinh x4c bang sinh hoc phan tir: Giai trinh
tu gen 16S rRNA cho céc chung LTV C2, LTV C6, LTV Cl14,
LTV C10 d xac dinh tén loai chinh xac. i voi chung LTV
C10, st dung cap mdi dic hidu cho xa khuan (Tran va cong su,
2024).

2. Nghién ctru dic tinh enzyme: Xéc dinh nhiét do t6i uu,
pH t6i tru, d6 bén nhiét, do bén pH, anh huong cua ion kim loai
va dong hoc enzyme (Km, Vmax) cta cellulase tir chung LTV
Cé6.

3. Tbi uu hoa diéu kién nudi cdy: Sir dung thiét ké thi
nghiém théng ké (Plackett Burman, RSM) dé t6i wu hoa moi
truong va diéu kién nudi cy (ngudn carbon, ngudn nito, nhiét
do, pH, toc d lac) nham gia ting hoat tinh CMCase (Vii Huynh
Huong va cong sy, 2025).

4. Ung dung xir Iy phé thai thyc té: Thir nghiém kha ning
phéan huy cua ching LTV-C6 (dich enzyme thd hodc ché phdm
sinh hoc) d6i véi cac co chét tu nhién nhu rom ra, than cay chubi,
mun cua, rac thai hiru co gia dinh, danh gia hiéu qua qua do giam
khdi luong va ham lwong dwong khir sinh ra.

5. Xay dung ché pham sinh hoc: Nghién ciru quy trinh san
xuat ché pham tir LTV-C6 & quy md pilot (dang long hodc dang
bot), xac dinh thoi glan va diéu kién bao quan tdi wu, danh gia kha
ning u compost phdi tron v6i phan chudng.

6. Nghién ciru chuyén sau vé xa khuan: Tién hanh phan lap
chuyén su xa khuan tir d4t viuon dugc li¢u bang phuong phéap xir
Iy nhiét va b sung khang sinh, danh gia toan dién kha ning phan
gidi cellulose, chitin, lignin va hoat tinh khang khuén.

* Nghién ciru nay dwoc tai tro kinh phi boi Truwong
Dai hoc Lwong Thé Vinh.
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